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Human beings are drawn to water. We have
settled near oceans, rivers and lakes. We are
attracted to water for its practicality, wealth and
sanctuary. We have used the waters of our world
to connect cultures, supply food and provide
recreation. At the same time, the coastal regions
that have so much to offer also have a hazardous
side - a side that brings coastal storms with
flooding, storm surge, high winds, and erosion.
We cannot deny its hazardous nature, yet we
continue to live in coastal regions.
North Carolina is blessed w ith a large and
productive coastal region, one that encompasses
20 of our 100 counties. This region is precious
and fragile, w ith dynamic geologic processes that
make it a place in constant flux. Barrier islands
migrate, dunes shift, beaches erode, and inlets
are continuously in motion. These processes
occur through the dailv action of ocean waves.
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wind and currents: more dramatic changes can
occur during a coastal storm or over the course of
several storms. As scholars have noted, the only
thing constant in the coastal region is the state of
change.
Compounding the dynamic nature ofour
coastal region are well known and accepted
theories that our earth is in the midst of a
dramatic climate change that may contribute to
the increased vulnerability of our coastline. Many
scientists believe that global warming and other
factors are resulting in an accelerated rise in sea
level, which will in turn increase erosion and
submerge lands along ocean shorelines.
In addition to contributing to a rise in sea
level, climate changes may also cause more
volatile weather systems, creating meteorological
events that are more intense and frequent than
ever before. In the Atlantic Ocean, a pattern of
increasingly frequent, widespread and powerful
coastal storms has been noted in the past few
years. After nearly half a century of relative
calm. North Carolina appears to be entering a
cycle of more numerous hurricanes and other
significant coastal storms.
North Carolina's Beach Economy
All of these issues have profound
implications for barrier island communities.
Tourism on the barrier islands is a significant
part of the economy in North Carolina.
Moreover, on the barrier islands, most of the
economic activity is confined to a narrow strip of
land that is very close to, if not fronting on. the
ocean.
It is no wonder that tourism is playing an
increasingly important role in North Carolina's
economy. Residents ofNorth Carolina are able to
travel more because of a robust economy; there is
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more disposable income available for leisure and
recreation than ever before. Going to the beach is
a perennial favorite vacation, and the coast is at
most only a day's drive from anywhere in the
state. Additionally. North Carolina is a well-
known destination for tourists from all over the
country. While the Outer Banks were once
inaccessible and unknown, seasonal visitors now
pour into the coastal area from out of state.
North Carolina is popular because the weather is
temperate, the beach-going season is long, the
water is clean, the sandy beaches are relatively
pristine, and recreational opportunities abound.
Most North Carolina beach communities are
experiencing phenomenal growth deriving from
the popularity of the ocean as a tourist
destination. Along much of the coast,
development has changed from scattered single-
family cottages to large hotels and resorts. While
this growth means that our beach communities
are economically active, it also means that more
property and more people are in danger from
natural hazards.
When the built environment intersects with
natural hazards, it is the built environment that
sustains damage: water damage, structural
collapse, falling piers, blown-off roofs, washed
out septic systems, demolished roads, power
outages, and more. And it doesn't take much to
cause a long-term shut down. One hurricane or
violent storm can cripple a coastal community's
economic base - its businesses, infrastructure
and housing - for an extended time.
Nags Head. North Carolina
David Brower
Mitigating the Impact of Coastal Storms
The coastal region's long history of
disastrous natural hazards, coupled with its
economic importance within the state, should
persuade us to consider means to make the area
less vulnerable. Mitigation, by dictionary
definition, means to make something less severe
or painful. The Federal Emergency Management
Agency defines mitigation as "any sustained
action taken to reduce long-term risk to human
life and property from natural hazards." Through
mitigation, a coastal community can reduce the
impact of natural hazards by building the
community in a manner that gives it a better
chance of withstanding the force of a natural
hazard. Mitigation can create a resiliency that
will help the local economy rebound more fully
and quickly after a disaster.
Mitigation strategies can be divided into
three general methods: ( 1 ) environmental
intervention; (2) structural strengthening; and (3)
non-structural methods. No one method can solve
all of a community's hazard problems; rather,
communities, through engaging in a mitigation
planning process, can pick and choose a




The first category of mitigation strategies is
called the environmental intervention method. It
involves altering the environment in order to
armor the community against disaster. In coastal
areas, such practices include building dikes,
seawalls, groins, and jetties. These mitigation
techniques can be quite successful in lessening
the impact of daily erosion and littoral-drift sand
depletion, and can also provide some measure of
protection against coastal storms. However, the
benefit of these engineering structures is almost
always short-term, and they frequently result in
an exacerbation of risk to down-drift shorelines.
Furthermore, by instilling in us a false sense of
security that we can continue to grow and build
in hazardous areas, environmental intervention
methods may actually put more people in harm's
way. Recognizing these limitations. North
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Carolina prohibits shore-hardening structures in
most instances along the coast.
Structural Strengthening Measures
A second set of mitigation strategies involves
strengthening existing buildings and constructing
new buildings and facilities so that they are more
resilient in the event of a natural hazard.
Measures such as flood-proofing a building by
elevating the structure prevents dangerous
floodwaters from damaging the structure.
Reinforcing roofs, windows and walls protects
the structure from high winds. These methods are
often cost-effective ways to protect homes,
businesses and community facilities from future
hazards.
Non-Structural Measures
The third type of mitigation is termed non-
structural and includes a range of activities
designed to keep people and properly out of
harm's way. Non-structural measures include
legislation, ordinances, policy directives, and
other regulatory means designed to control where
and how new development occurs in coastal
areas. Federal, state and local governments have
all enacted measures to help the people and
businesses located in hazardous areas inhabit
them in a safer way. For example, under North
Carolina's Coastal Area Management Act
(CAMA), dev elopers are required to obtain
permits before building in designated coastal
areas. CAMA also establishes setback
regulations, which require that structures be built
a designated distance from the ocean.
Additionally. CAMA requires that all twenty of
North Carolina's coastal counties prepare land
use plans, one section of which must address
natural hazards, evacuation and hazard
mitigation.
Federal measures include the Coastal Barrier
Resources Act (CBRA). passed in the 1 980s.
This act limits federal funding for development
on designated coastal barrier islands in order to
"minimize the loss ofhuman life, wasteful
expenditure of Federal revenues, and damage to
fish, wildlife, and other natural resources."
Because these areas are so fragile. CBRA
eliminated federal assistance to them, though it
did not restrict privately funded development.
The effect is that while development is not
prohibited on barrier islands, it is not subsidized
by federal funds.
At the local government level, activities can
include planning and land use decisions that
incorporate mitigation. By carefully considering
the hazards it faces, a proactive community can
control its growth so that its level of vulnerability
is not increased. This is especially critical on
barrier islands fraught with highly vulnerable
areas. Here, it is important to maintain principles
that direct development and redevelopment to the
safer areas. For instance, by instituting policies
that limit the extension of water and sewer lines
and other public infrastructure, a local
government can discourage new development in
areas identified as particularly prone to flooding,
storm surge and \\ ind damage. By encouraging
infill development through tax incentives or other
means, communities can maintain more open
space on undeveloped dunes, in maritime forests
and along estuarine shorelines.
Mitigation programs






they can do both on an
individual level and as
part of their
community.
One ofthe simplest examples of non-
structural mitigation is community outreach and
education. Mitigation programs are much more
likely to succeed when residents and business
owners are aware of potential disaster and are
informed about what they can do both on an
individual level and as part of their community.
Because individuals have a vested interest in a
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safer environment, reaching out to the citizenry
can be an effective way to move toward
community-wide mitigation programs and
activities.
Another non-structural technique that is
rapidly gaining acceptance as a long-term
solution to hazard problems is the acquisition and
relocation of homes and other buildings located
in vulnerable areas. This strategy involves
moving the structure to a safer location, or
simply buying the structure for demolition or
deconstruction. By doing this, the previously
inhabited hazardous areas can be designated as
parks or open space, providing a valuable
community amenity. Other acquired areas have
been allowed to revert back to their natural state,
thereby making use of the land's natural
mitigative functions. For example, the water-
absorbing trees and vegetation of undisturbed
wetlands can lessen the impact of flooding, and
ocean dunes can naturally deflect the energy of
coastal waves and wind when not obstructed or
leveled for development. By allowing the return
of the land's protective features, we can remove
people and property from danger and increase the
resiliency of the whole community to future
hazards.
North Carolina's Hazard Mitigation Planning
Initiative
The North Carolina Division of Emergency
Management has a dedicated staff working with
local communities across the state to help them
formulate and implement hazard mitigation plans
that incorporate many of these development
management concepts, as well as other mitigation
techniques. Through the Hazard Mitigation
Planning Initiative (HMPI), the Division is
working with its partners at the UNC-CH
Department of City and Regional Planning and
the North Carolina Center for Geographic
Information and Analysis. Together, HMPI
partners are making information and technical
assistance available to support local efforts to
identify hazards, assess vulnerability and create
mitigation strategies tailored to address the
community's needs and goals. HMPI has
provided communities with supporting
instructional workshops and information to aid in
the mitigation process and is in the process of
conducting applied research to determine the
most successful non-structural mitigation
measures.
Mitigation: Leading North Carolina to Safety
At issue is not the broad philosophical
question ofdevelopment versus conservation. We
must accept the fact that most of North
Carolina's barrier islands have already been built
upon through a market-driven process that is
likely to continue. For many local communities,
this has brought about an economic boom that
could never have been possible otherwise. What
is truly important is that the structures that
already exist be made as safe as possible, and
that new growth be carried out carefully and
thoughtfully so as not to exacerbate vulnerability.
It is important to note that mitigation will not
prevent our hairier islands from shifting, nor will
it prevent coastal storms from ravaging the
shoreline. The natural processes that bring about
environmental change will continue despite every
human effort to contend with them. Rather,
mitigation can help island communities to
consider these processes when planning for
development and making land use decisions. It
can strengthen existing buildings and keep more
people out of harm's way. It can ensure that
recovery from disaster occurs rapidly. And it can
create communities that are safer, stronger and
more resilient to the impacts ofthe inevitable
forces of nature©
For more information on HMPI. or for
information on the hazard success stories of our
state, contact the North Carolina Division of
Emergency Management at 9 1 9-7 1 5-8000. or on
the Internet at http://www.ncem.org.
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